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GUVI GUVI INVESTIGATOR TEAM 
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GUVI REMOTE SENSING OF THE THERMOSPHERE 
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TABLE 5 SCIENCE DRIVEN MEASUREMENT GOALS FOR THE GUVI EXPERIMENT. 


Environmental Parameter 

Altitude 

Ranee 

Accuracy 

Spatial Scales 

Temporal Scales 

ENERGETICS 





Energetic Panicles 

90 -180 km 

Flux 20% 1 

20 km 

10 min 

Solar EUV flux (<40 nm) 

>300 km 

10% 2 

Broad-band Proxy* 

10 /day 

Pedersen and Hall 

100-200 km 

20% 3 

100 km 

10 min 

Conductivities 

DYNAMICS 





Tides and Planetary Waves 

95±4 km* 
130-400 km 

DI/I < l% a 

100 km 

1.5 hr 

Intertropical Meridional Winds 

F-region 

20% 4 

100 km 

13 hr 

STATE VARIABLES 





Major Species Abundance (0, 
N 2 .02) 

130-400 km* 

5-10% 

1/2 Scale Height 
(Vertical) 

100 km (Horiz. for 
Tides and Planetary 
Waves) 

1.5 hrs (Tides and 
Planetary Waves) 

1 Month (Seasonal) 

Minor Species (H) 

130-400 km* 

‘ 5-10% 5 

1/2 Scale Height 
(Vertical) 

100 km (Horiz. for 
Tides and Planetary 
Waves) 

1.5 hrs (Tides and 
Planetary Waves) 
< 1 Month and 
Seasonal 

Charged Species (N e , 0 + ) 

E and F 
region* 

10% 4 

1/2 Scale Height 
(Vertical) 

10 km(Horiz.) 

! 1.5 hr* 

Neutral Temperature 

130400 km* 

5% 4 

1/2 Scale Height* 

100 km (Tides and 
Planetary Waves) 

1.5 hr (Tides and 
Planetary Waves) 
< 1 Month and 
Seasonal 


1 Optical technique demonstrated by Hecht et al [1989] 

2 Strickland et al. [1983] 

3 Lummerzheim et al. [1991] 

4 Appendix A. 

5 Anderson et al. [1987] 

* Subset of the TIMED Vo!. Ill (Table 1.2.4) 

1 Derived quantities not explicitly specified in the TIMED goals table. 
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MEASUREMENTS APPROACH (cont) 
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Figure 13. Auroral characteristic energy 
versus 01 (135.6 nm) / Nj LBH ratio using two 
different Nj LBH wavelength bands. 
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Fig 9 Composite UV nightglow spectrum adjusted to nadir viewing from 600 km in .::|tia orial region. 
AN spectral ta. £5 °. 

resonant scattering, and the O* fe-O recomb, flat, on em.ss.ons are V^STlMU* 

taken from the Hennes (1966) rocket experiment, the NO spectrum from the J Sharp t-usch (1981) 

rocket data, and the O. and H. lines from the STP78-I satellite data of Chakrabart. col 984). The 
absolute values of the O, and NO bands were obtained by normalizing to the Huffman . « a, (1980) S3 1 
emmetim, the S3-4 Nata .. MB —I The Mh> • '■«* «-* 
geographic position, local time, and solar activity. 



p* MUV and NUV spectra at 12 A resolution obtained on 30 November. 1964 t *»m i horizontal!) 

, ,« itn (— H emits, ,«» The O Hetthet. I ham, «.= 

taken from Dcgcn (1969). The intensity scale was obtained after adjustment to zcn.tf I , "ennes, g. mg 
taken Oqg l fa ^ , band . Thc 0 , line at 2973 A is indicate, at th. .iff. 



PROJECT DESCRIPTION 



Initial Volume Emission Rate (photons cm -0 s~ l ) 


Fig. 3 Estimated Lya volume emission rates for geo corona and a PMC (thick lines) and 
geo corona alone (thin curves). Results are shown lor two solar zenith angles; 45” (solid lines) 
and 75* (dot-dash Hues), The presence of a PMO enhances the initial emission rate by a 
factor of ~ 20 at 85 km. The interesting vertical structure above 90 km is explained in the 



0 6 10 15 20 25 30 


Brightness (kR) 

Fig. 4 Estimated brightness as a function of look-direction zenith angle, from an altitude 
of 250 km. The same cases are shown as described in Fig. 3, and the revolts indicate that 
the presence of a PMC conld enhance the observed Lya brightness by 15-25%. 


C-12 


usFfcau i*o(i3*) 




Fig. 3 GUVI DERIVED STATE VARIABLES 
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(unj) apnjpiv 


Altitude range for atmospheric state variables derived from GUVI 
observations. 











Fig. 4 GUVI DERIVED ENERGY AND DYNAMICAL QUANTITIES 




© 


(ui5|) apnjuiy 


Altitude range for energy and dynamical quantities derived from 

GUVI observations. Q is the energy flux of precipitationg auroral particles, 

Ip is height-integrated Pedersen conductivity, e~ and p + are fluxes of 

electrons and protons. 
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Fig. 6 GUVI LAYOUT DIAGRAM 



GUVI layout diagram. The optical components, scan mirror range of motion, slit 
mechanism, primary and secondary detectors, and spectral dispersion are shown. 
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Goal: Maintain design goal for sensitivity through end-of life. 



No reclosable cover is needed. (This is a simplification from the original proposal.) 
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Changes: Modification of focal plane parameters for GUVI modes 



VI PRODUCT ASSURAN 


O 


o» 

= CM £D CM 
LL 



c 



o 

CD 



“O 


2 

2 


3 

O) 

CD 


” 

CO 


c 

n 

CD 

o 

CO 

> 

JD 

o 

CD 

V— 

a. 

"O 

CD 

C 

$ 

CO 

$ 

T3 

2 

Jd 

2 

k_ 

(0 

Id 

Q 

I 

ol 




Contamination control plan to be implemented to ensure instrument cleanliness. 
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Closed loop GSE concept, along with command language allow 
for test procedures to be written which test all S/W & H/W functions 
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Stage 4 — Integration and Test Support 

• Listen to the Spacecraft Checkout System 
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orbit will be completely processed in about 
20minutes on a shared Dec Alpha. 
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independent approach. SSULI interface is 
compatible with the SSUSI interface. 


"O 
• ■ 0 
CO 0) 

g* 

o oc 

CO <2 

=> .E 

» II 

15 ; 

2 

*n 

-J > N 
CL g CO 

< 2 a 

■s 

CO 

t CD I— 

O r -T 

sfl 

c CO ,2 
0) CL m 


"O 

c 

(0 

- o 
C0 c 


11 
J5 o 

O (0 


i<5 £ 

J (0 


Design Philosophy of the 


9 

s 


o. 

? c 

tr .2 

<0 Q 

w 

3 2 

75 5 

<0 

•= n 

c o 


co ? 
<? 8 
S CO 

© S' 

.2 © 

TJ £ 


Z o> 8 © 


X CD 
^ O 

.52 * 


CO 0) 
— •*» 
o © 

.<2 © 


2 5 


QJ O V/ 
K1 

.— — © 
£ co <o 
O ° co 

co 2 co 

3 2T3 

« ©-o 

C C C 
CO C CO 

« £ co 
J5 £ C 

2 o o 

2-0-3 

3 _L O 

© ■= c 
JC 2 3 

+* U.H— 


CO 

05 m 

o <D 
c -n 

2 d 


>; w 

© Q) 

.2 =5 

■° 75 

© 0) 


■o 

c CO 
co 2!* 

>, IS 

w *- 
-h* CD 

2 > 

E o 

0 «jr 
0) O 

o> >, 

O) 0) © 

C “ o 

1 5 t 

/li ^ IT 


> co 3 
5; CO CD 
® © O) 

» o TJ 

■2 ° -5 
o co 5 


^ co 

£ <D j* 

= > o 

■8 S o 

8- -C O) 

a O c 
>* <0 --a 

§-</>■> 
£ ->2 
•a >» a 

CO — >* 

£ 5 * 


overlays or in separate windows 

thru integration of the routines and displays into a common 
architecture 
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subtract it would be required 

level of effort is small (about 3wm including testing and 
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